One of the impediments precluding long-term storage of platelets for blood transfusion is that refrigerated platelets are rapidly cleared from the circulation upon transfusion. New evidence suggests that this clearance is mediated in the liver by the Mac-1 integrin on Kupffer cells recognizing clustered GPIb receptor on platelets, leading to platelet phagocytosis.
These combined findings raise the intriguing possibility that GPIbα α could be modified in such a way that cold platelet storage may be feasible with normal hemostatic effectiveness and without accelerated clearance. The obvious approach would be to prevent the GPIbα α clustering and/or conformational changes that occur on cooling platelets, but this will require additional molecular understanding of these phenomena. One outstanding issue is how clustering of GPIbα α occurs at low temperature. Since clustering still occurs in the presence of Ca 2+ chelation and cytochalasin B [1] , mechanisms other than actin filament rearrangement must be involved. 14-3-3ζ ζ is dimeric suggesting it could be involved in a receptor multimerization process; studies have shown that deletion of the carboxy-terminal 14-3-3ζ ζ binding site from GPIbα α markedly increases receptor motility [19] . Calmodulin is known to dissociate from GPIb-IX-V on platelet activation [7] , and this event could trigger receptor aggregation. A third possibility is that receptor clustering may involve only a subpopulation of GPIb-IX-V. In this regard, Shrimpton et al. [20] have reported a subpopulation of GPIb-IX-V receptors in cholesterol-rich membrane rafts. There is also the intriguing possibility that there may be an irreversible conformational change in the carboxy-terminal flanking sequence of GPIbα α. This region is directly implicated in Mac-1 binding [11] , and is capable of undergoing dramatic changes in conformation [13] .
Finally, why have we developed a clearance mechanism that only appears to operate for cold-activated platelets? Hoffmeister et al. [1] speculate that since platelets show increased responsiveness to activation as the temperature falls below 37 o C, they may act as thermosensors 'designed to be less responsive to thrombogenic stimuli at the core body temperature of the central circulation where coronary or cerebral thrombosis could be lethal, but become primed for activation at the lower temperatures of external body surfaces, sites most susceptible to bleeding throughout evolutionary history'. Consistent with this speculation, they show that normal mice but not Mac-1-deficient mice have decreased platelet counts after 2 hours of exposure to 4 o C, relative to the corresponding mice at room temperature. Clearance of platelets by liver Kupffer cells may thus provide a physiological mechanism for removal of more activated platelets primed by repeated exposure to lower temperature in the peripheral circulation.
